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Abstract. We want to develop spectral diagnostics of stellar populations in
the near-infrared (NIR), for unresolved stellar populations. We created a semi-
empirical population model and we compare the model output with the observed
spectra of a sample of elliptical and bulge-dominated galaxies that have reliable
Lick-indices from literature to test if the correlation between Mg2 and CO 1.62
µm remains valid in galaxies and to calibrate it as an abundance indicator. We
find that (i) there are no significant correlations between any NIR feature and
the optical Mg2; (ii) the CaI, NaI and CO trace the α-enhancement; and (iii)
the NIR absorption features are not influenced by the galaxys age.
Introduction
Accurate abundance determinations through optical spectroscopy are impossible
for heavily obscured evolved stellar populations such as the dusty spheroids or
bulge-embedded globular clusters (cf. Stephens & Frogel 2004). Furthermore,
the visible may not be representative of the older stellar populations in the
galaxies. There are promising NIR counterparts of some important visible di-
agnostics: i.e. in stars, the optical age indicator Hβ correlates well with Brγ
while the metallicity indicators Mgb and Mg2 correlate with MgI 1.50µm and
CO1.62µm, respectively. We use a sample of elliptical and bulge-dominate
galaxies that have reliable Lick-indices from Bender et al. (1993) to test if these
correlations remains valid in galaxies and to calibrate the IR Mg features as
abundance indicators.
The Model
We created a NIR population synthesis model based on single age, single metal-
licity stellar populations (SSPs) that describes the parameters of the entire
population with a single isochrone. The stellar evolution models are from
Pietrinferni et al. (2004) and the IMF is from Kroupa et al. (1993). The HK
IR stellar library of Ivanov et al. (2004) was used. In general, our model pre-
dicts weaker NIR features than the observed ones in elliptical galaxies, probably
due to the higher α-to-Iron ratio in the ellipticals, with respect to the Solar
neighborhood from where most of our library stars come from. We presented
here our NIR (1.5-2.5 µm) synthetic spectra, and we examine how they are af-
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2Figure 1. Age variation. Left panel : Synthetic spectra for 5Gyr (black or
solid line) and 15Gyr (red or dashed line) old galaxies. Right panel : Behavior
of CaI and NaI EW in our synthetic spectra for a range of ages.
Figure 2. Optical-to-NIR index correlations. Left panel : Mg2 vs. some
NIR features for a sample of elliptical and S0 galaxies. Right panel : Optical
α-enhancement versus IR CO-to-CaI and CO-to-NaI ratio.
fected by changes in age and IMF (Fig. 1). The model predicts that the IR
features are only weakly IMF and age dependent.
Correlations between the Optical and the NIR features
We found no significant trend between the optical Mg2 and the NIR features in
galaxies (Fig. 2). The IR CO-to-atomic features ratio vs. the α-elements enrich-
ment in optical for 4 observed galaxies is consistent with a constant. Provision-
ally, we can conclude that the CaI and NaI features trace the α enhancement,
same as the CO.
References
Bender, R., Burstein, D. and Faber, S. M., 1993, ApJ, 411, 153
Ivanov, V. D. and Luhman K. L., 2004, ApJS, 151, 387
Kroupa, P., Tout, C. A. and Gilmore, G., 1993 MNRAS, 262,5 45
Pietrinferni A., Cassisi S., Salaris M. and Castelli F., 2004, ApJ, 612, 168
Stephens & Frogel, A. W. and Frogel, J. A.,2004, AJ, 127, 925
